Inhalation induction of anaesthesia is a useful technique in patients with a compromised upper airway, difficult venous access or potential intubation difficulties. It is practised commonly in paediatric anaesthesia and for those who dislike injections [1] .
The use of isoflurane for inhalation induction of anaesthesia is associated with problems caused by increased airway irritability produced by this agent [2, 3] . These problems are most marked in paediatric practice. One recent study demonstrated lower oxygen saturations in patients receiving an inhalation induction using isoflurane compared with halothane [3] . Smokers and other patients with upper airway irritability also are known to be at increased risk of developing problems during induction [4] .
It is well recognized that humidification decreases discomfort and complications related to breathing dry medical gases [5] . This study was designed to determine if humidification decreased the incidence of respiratory complications associated with inhalation induction with isoflurane.
METHODS AND RESULTS
After institutional Ethics Committee approval, 42 patients presenting for elective surgery gave informed consent to participate in the study.
Patients in the humidified group received nitrous oxide, oxygen and isoflurane passed through a hot water humidifier (Cape Autoclavable Humidifier, Cape Engineering Ltd, U.K.) distal to the common gas outlet of a Boyle's machine. The humidifier was heated to 60 °C, which gave a temperature of approximately 27 °C at the patient end of the Magill circuit used in the study. Patients in the non-humidified group received dry gas from a Boyle's machine. The Magill circuit was connected to the theatre scavenging system.
Patients were premedicated with trimeprazine 3 mg kg" 1 (< 30 kg), temazepam 10 mg (< 50 kg) or temazepam 20 mg (> 50 kg), and were assigned randomly, in the anaesthetic room, to receive either humidified or non-humidified gas. If the patient was selected for a humidified induction, the humidifier was placed in the circuit by an assistant. Two of the authors carried out all the inductions and were unable to see if the humidifier was connected.
All patients had an i.v. cannula inserted before inhalation induction. During induction, 100% oxygen was given for five breaths, followed by five breaths of 67 % nitrous oxide in oxygen and then five breaths of 67 % nitrous oxide in oxygen with 0.5% isoflurane. The concentration of isoflurane was increased by 0.5% after every five breaths until 4 % was reached. After the patient had taken 12 breaths of 4% isoflurane, induction was considered completed. Fresh gas flow was maintained at 6 litre min" 1 . During induction, the anaesthetist noted any coughing, laryngospasm or restlessness which required the patient to be restrained. If these problems were severe enough to require the induction sequence to be altered, the induction was classified as a "complicated induction". The anaesthetist noted also if there were any audible secretions, salivation or breath-holding (denned as apnoea for more than 15 s).
Data were analysed by the Mann-Whitney U test, chi-square test with Yates' correction, or Fisher's Exact test.
There were no significant differences in the demographic data and ASA status and premedication was similar in each group (table I) . Three inhalation inductions had to be abandoned because of uncontrolled coughing in the nonhumidified group and one case of laryngospasm occurred, also in the non-humidified group.
COMMENT
Irritation of the upper airway may be a serious problem during inhalation induction with isoflurane. In our study, humidification of inspired gases decreased the number of complicated inductions significantly by reducing the incidence of coughing, excess secretions and breath-holding. This was noticeable particularly in smokers.
Another method reported [4] to reduce complications during inhalation induction is the single-breath technique using isoflurane in nitrous oxide and oxygen. In that study the incidence of complicated inductions was reduced from 50% (18/36 patients) to 19% (7/36 patients). In the present study, the incidence of complicated inductions was 45% (9/20 patients) compared with 9% (2/22 patients). Although the study populations were different, it is possible that humidification is as effective as, or possibly more effective than, a single-breath technique in reducing complications.
The small number of children included in this study group does not allow us to assess if humidification decreased the incidence of problems in paediatric patients [2, 3] .
When inhalation induction is planned, halothane is usually the agent of choice as it produces the smoothest induction. Unfortunately, there are occasions [6] when halothane is contraindicated and another agent has to be selected. When isoflurane is used for inhalation induction, our results suggest that humidification of the inspired gas mixture may reduce significantly the complications associated with its use.
